In this study, the clinical, IQ, and cytogenetic findings in nine Turner's syndrome patients with a ring (X) cell line are compared with those in 16 patients in whom only a 45,X cell line could be found. The ring (X) patients lacked many of the "classic" Turner's syndrome features and the majority were not karyotyped until after the age of 11, usually because of pubertal failure. They also showed a reduction in IQ of 11 points compared with the 45,X group. Some ring (X) patients show characteristic facial features including a broad nose with anteverted nostrils, prominent philtrum, long palpebral fissures, and a wide mouth with a thin upper lip. Neither the physical features nor the IQ are related to the parental origin of the chromosome error. In the majority of cases the ring (X) chromosome was late replicating but XIST activity is being studied further. (WAIS)9 was used. At the time of the examination ALC was unaware of the karyotype or the parental origin of the chromosome abnormality.
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(J Med Genet 1994;31:528-533) history, treatment, and education obtained. A general clinical examination was performed and recognised features of Turner's syndrome7 were noted systematically. In patients under 16 years old IQ was measured using the short form of the British Ability Scales8 and for those 16 years or over the English version of the Wechsler Adult Intelligence Scale (WAIS)9 was used. At the time of the examination ALC was unaware of the karyotype or the parental origin of the chromosome abnormality.
CYTOGENETICS AND MOLECULAR ANALYSIS
The details of the cytogenetic results and the molecular methods used to identify the ring chromosome and determine the parental origin of the chromosome error have been included in a previous publication.6 All patients had at least 100 cells analysed. Patients with a 46,XX cell line were excluded from the study and none of the 45,X patients had evidence of a second cell line. All nine patients with a ring (X) cell line had the mosaic karyotype 45,X/46,X,r(X), with the cell line containing the ring (X) present in blood in proportions varying from 1% to 71%. Webbing of the neck, forward facing ears, and epicanthic folds, which are all thought to reflect in utero oedema, are similarly much less frequently seen in the ring (X) group. The phenotypic differences between the two groups are reflected in the clinical presentation and age of karyotyping (table 2, fig 2) . In the 45,X group, 13/16 were referred for suspicion of Turner's syndrome or short stature, and the majority (10/16) Figure 2 Age at diagnosis. fig 1A and B) , with only one attending special school. However, four of the 45,X group attending normal school needed special help in one or more subjects (two maths, one reading, one generally).
DYSMORPHOLOGY
Van Dyke et al4 described his patients with a small ring (X) (all with mental retardation) as having growth retardation of prenatal onset, small head circumference, triangular shaped face, and occasionally seizures, simian creases, heart disease, and pigmentary dysplasia. We have previously described three other ring (X) patients with a severe phenotype5 and facial dysmorphism reminiscent of, but distinct from, Kabuki make up syndrome. These and any other dysmorphic features were sought in both the 45,X and ring (X) groups. Fig 3 shows 11 -points compared with the 45,X group, but with 11 a suggestion of a bimodal distribution, and a a high requirement for special education. A ref view of 36 patients with a ring (X) cell line in 1983 did not mention mental retardation.'9 Pos--sibly those patients with a severe phenotype had s been assumed to have an autosomal ring as the -origin of small rings was difficult to assess e before the advent of molecular cytogenetics. -Other authors have reported mental retardation f and dysmorphism associated with a 45,X/ 46,X(r)X karyotype.'5 ' Initially these features were only reported in association with small rings but, among our patients, not only IQ but also the facial dysmorphism is independent of the size of the ring. Of those patients who we feel have the "ring (X) facies" (Nos 2, 3, 4, and 6), one has a large ring,6 one a medium ring,4 one a small ring,3 and one a very small ring.2
Additionally, the presence of the "ring (X) facies" is not always associated with a low IQ, one of our dysmorphic patients (No 2) having an IQ of 106, the second highest in the group. Several authors have recently commented on similarities between the Kabuki make up syndrome and the "ring (X) facies". Indeed, among a report of 62 cases of Kabuki make up syndrome,'0 one had a ring (X) cell line and one (female) a ring (Y) cell line. Kajii et aP0 also reported "Kabuki make up/Ullrich-Turner -syndrome". Although the two syndromes share some features such as long palpebral fissures and growth deficiency, we feel they are distinct phenotypes and the "ring (X) syndrome" does not show arched eyebrows and lower lid eversion. However, we know of one 45,X patient with no evidence of mosaicism in blood or skin who has convincing features of Kabuki make up syndrome (Slaney, personal communication), so the Kabuki-like phenotype may not be confined to ring (X) patients. The parental origin of the chromosome error does not appear to influence either the dysmorphism or the IQ in either group. Other authors" 2 
